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RESEARCH REPORT

CHEMICAL THINNING OF APPLES
This article reports on two years of research to test
apple spray thinning materials on the main varieties
of apples grown in Western Australia, f
Amid-thin gave good results on Granny Smiths, Cleopatras, Jonathans and Golden Delicious.
NAA was needed on harder-to-thin varieties Yates
and Delicious.
Tween 20 improved effectiveness of both the above
materials.
Sevin gave good results with least damage on easily
thinned trees.
By J. CRIPPS, B.A., B.Sc, Hort., and N. J. HALSE, M.Sc, Agric, Research Officers, Plant
Research Division.
ANY progressive fruit growers have adopted spray thinning of apples, and have
M
found that it pays well. More widespread adoption to reduce costs of production
in the face of returns which show no tendency to rise, would benefit the apple industry.
For this reason improved recommendations have been formulated, based on local
research.
This research and its background are
described in the following article. Detailed
recommendations on spray thinning of
apples are given elsewhere in this issue.

material is still in use in the western
United States. NAA (Naphthaleneacetic
acid) was introduced in 1944 and to begin
with this was applied at high concentrations of up to 30 parts per million, at the
calyx stage.
HISTORY OF SPRAY THINNING
Amid-thin was reported on by Hoffman
Apple spray-thinning
investigations in 1953. Like NAA it was originally tried
have a longer history than might be as a setting spray to increase rather than
expected.
decrease the crop carried.
The earliest work was based on the use
The use of additives such as Tween 20
of caustic sprays. The use of tar oil distil- to increase the reliability and effectiveness
late as a material was reported in 1935 of thinning sprays was the next develop(Aucher and Roberts 1935). Elgetol, a ment (Thompson, Rogers and Morley 1958.)
commercial preparation containing the
Finally, the insecticide Sevin was found
sodium salt on D.N.C. was first tried about to have thinning properties (Batjer and
1940 (MacDaniels and Hoffman 1941). This Thomson 1961.)
t Materials tested Included Na. D.N.C. (sodium dlnltro-orthocresvlate) NAA (naphthaleneacetic acid), Amld-thln,*
(naphthaleneacetamlde) and Sevin" (I naphthyl N-methyl carbamate).
• Amid-thin Is the registered trade mark of the Amchem Products Inc.
•* Sevin is the registered trade mark of Union Carbide Corporation.
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None of the materials listed above was
originally experimented with as a thinning
spray. The investigation of successive
chemicals has been due to a desire to
reduce leaf damage to a minimum.
MODE OF ACTION
The di-nitro sprays have a direct
caustic action on apple flowers, for they
kill both pollen grains and styles (the
female pollen collectors). Therefore, fertilisation can only take place if the pollen
tube has grown beyond the top of the
style or if the flower is not yet open at the
time of application (Watson, 1952.)
NAA, Amid-thin and Sevin all appear to
have basically the same mode of action.
They stop the formation and growth of
embryos which produce a hormone preventing fruit fall and this leads to the
premature drop of young fruit (Murneek
and Teubner, 1952). They are mainly
absorbed through the leaf cuticle and
stomata and are translocated from leaves
to fruit. This explains the importance of
additives which spread the spray over the
leaf surface and reduce its rate of drying.
ADVANTAGES OVER HAND-THTNNING
Why Spray Thinning Reduces Biennial
Bearing
Biennial bearing in apple trees takes
place largely because flower buds are
formed nearly 11 months before flowering. In the period of four to six weeks
after full bloom an apple tree makes
virtually all its extension of growth for
the season. After this, changes take place
within the buds which determine whether
they will be leaf or blossom buds in the
following season. These changes depend
on the food supply available at this time.
The main food supply comes from the
combination of carbon dioxide and water
in the leaves, to form carbohydrates (the
process of
photosynthesis). Because
carbohydrates are produced in the leaves
the importance of leaf area is obvious.
The development of blossom buds is
favoured by a plentiful supply of carbohydrates and elaborated food materials to
the bud. This becomes available when the
leaf area supplying each bud is large.

In an apple tree during the critical postbloom period in a heavy crop year, the
carbohydrate reserves in the wood are
heavily drawn on by flowering. It has
been shown that over the three-week
period starting with bloom, photosynthesis
in the tree just balances respiration (the
use of sugars to provide energy for growth)
and there is no nett gain in food stored
(Heinicke and Childers, 1937). Respiration
is particularly high in developing fruit, as
can be seen in Fig. 1.
Carbohydrate must be supplied for fruit
growth as well as respiration before any
becomes available for vegetative growth
and storage. The difference between
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Pig. 1.—Changes In the rate of respiration during the
development of apple fruits. (Prom Krotkov, 1941.)
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Fig 2.—The effect of bearing fruit on the starch content of spurs of a deciduous fruit tree In California
(From Davis, 1931.)
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carbohydrate available to spurs of bearing
and non-bearing trees is shown in Fig. 2.
The reduced carbohydrate supply to
spurs and laterals limits growth and leaf
development.
The restricted leaf area
near the buds, combined with the reduced
carbohydrate supply from other parts,
causes conditions unfavourable to the
formation of blossom buds.
This then is the basic reason for biennial
bearing: in an "on crop" year, conditions are unfavourable for blossom bud
differentiation for the following year.
Spray thinning provides an opportunity
to alter this condition. Hand thinning,
which removes the excess fruit after
blossom bud differentiation, does not help
overcome biennial bearing.
Spray thinning aims at removing a large
proportion of the fruit early enough to
increase the food supply to spur and lateral
leaves and buds. It is also possible that
there may be a direct promotion of blossom
bud differentiation by hormone type sprays
(Harley, Moon and Regeimbal 1958.)

Economic Advantages
Labour is the main cost in fruit production so that any innovation which reduces
labour cost should be embraced wholeheartedly by the orchardist.
Spray-thinning is just such an innovation for it eliminates or greatly reduces the
cost of hand thinning as well as giving an
additional increase in fruit size.
The reduction in harvesting costs is even
more important. Fruit size is increased
and therefore fewer fruit are handled.
The number of picks which has to be made
is also minimised. At present wage rates,
picking over the same trees several times
is a costly practice.
EARLIER EXPERIMENTS IN W.A.
Di-nitro compounds were used in many
of our earlier experiments but these were
not particularly effective, due to the protracted blossoming experienced locally. A
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di-nitro spray, however, could be useful
as the first of two sprays applied one after
the other to heavy setting varieties.
NAA gave good thinning at the expense
of some leaf damage. Generally higher
concentrations appear to be needed in
Western Australia than elsewhere.
Amid-thin had milder effects on foliage.
Results with NAA and Amid-thin were
variable and it is considered this was
largely due to varying uptake by the trees,
depending on weather conditions at the
time of spraying. It was hoped that this
inconsistency would be overcome by the
use of Tween 20.
Experiments conducted during the last
two seasons have, as hoped, given more
consistent results and have investigated
the effects of Tween 20. They have also
included the first trials with the new
material Sevin. These recent experiments
are described in detail below.

EXPERIMENTAL METHODS
Methods of Spray Application
A thorough spray to the top two-thirds
of the tree was standard practice in this
work, one and a half to four gallons being
applied according to tree size. Spray concentrations were calculated in parts per
million of active ingredient in the final
mixture. One part per million is about
one sixtieth of an ounce in 100 gallons of
water.
Methods of Measuring; Results
Three methods were used:
(1) The classical method of counting
the blossom clusters on two limbs
of each tree, then counting the
number of fruit set after the
natural drop had taken place and
calculating the number of fruit
set per 100 blossom clusters on
each limb.

Heavy crop on an unsprayed
Granny Smith tree in the
"on year." This variety Is a
notoriously biennial cropper
In the absence of spraythlnntng
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(2) In many experiments the diameter
of each of 40 fruits per tree was
measured with a pliable expanding metal ring which automatically converts circumference to
diameter. Fruits were selected at
random and taken from all parts
of the tree. An average diameter
per tree and then per treatment
was calculated, and this final
figure is shown in the tables.
(Measurements were made just
before the start of harvesting in

every case, except that of Gibbons
in Table 6 when fruit was measured a month before harvest.)
It appears that variation in
fruit diameter between treatments
is directly related to degree of
spray thinning and that when this
method is used quite small differences in degree of thinning can
be reliably indicated and shown to
be statistically significant. Average fruit diameters as calculated
by this method tend to be slightly
less than grader sizes since the
grader does not measure fruit
diameter accurately.
(3) In a few experiments all fruit
harvested was weighed and an
average weight per treatment calculated. In contrast to diameter
measurements this method does
not bring to light small differences
due to treatment. Variation in
tree size and therefore crop within
treatments tends to mask results
so that it is of little value unless
trees are uniform in size and there
are large differences in crop due
to treatment.
Experimental Layout—Single tree plots
were used in all experiments, usually in
a randomised block design. The number
of replications varied from six to 10, that
is, each treatment was applied to from six
to 10 trees.

RESULTS
GRANNY SMITH
Suitability of Spray
The Granny Smith requires little hand
thinning but in the absence of spraythinning is notoriously a biennial cropper.
The ability of a thinning spray to induce
the tree to crop annually is therefore most
important.

Granny Smith sprayed with NAA at 10 parts per
with no additive

Mature trees on Northern Spy rootstock
give their largest "off year" crop when
sprayed with Amid-thin plus Tween 20.
NAA, at fairly high concentrations with
Tween 20 or white oil, and Sevin give
slightly inferior results (see Tables 1 and
million,
3.)
589
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Young trees which are now mainly on
vigorous rootstocks are thinned satisfactorily, and give adequate return crops,
when Sevin is the spray used. Amid-thin
and particularly NAA can overthin such
trees.
The Granny Smith is also characteristically susceptible to leaf damage by chemical
thinning sprays. The ability of the various
sprays to thin sufficiently while giving a
minimum of damage varies considerably.
From our results they may be placed in
the following order:
NaDNC—Most damage.
NAA
Amid-thin
\
Sevin—Least damage.
Although it has been claimed that Sevin
gives no leaf damage we have observed
slight damage at higher concentrations.
All four sprays mentioned will thin the
Granny Smith but bearing in mind the
importance of removing fruit from the tops
of trees the evenness of the distribution
of fruit remaining after spraying should
not be overlooked.
In the experiments, Amid-thin gave the
most even distribution, followed by Sevin,
then NAA and lastly NaDNC. Uneven
thinning by NaDNC is the result of variation in time of full bloom in different parts
of the tree.
Concentrations Required
The ease with which trees can be spray
thinned varies with the type of management they receive.
Non-irrigated trees are harder to thin
adequately than irrigated trees.
Pruning affects the result to a lesser
degree, hard pruning increasing the
tendency to set fruit.
In general terms the older non-irrigated
trees carrying an "on year" crop require
concentrations of Amid-thin of about 50
parts per million with Tween 20 (see
Clifford and Kitney in Table 1) while 31
ppm gives adequate thinning of irrigated
or young trees (see Walters and Kazich in
Table 1 and also Tables 3 and 4.) The
same applies with NAA.
Older non-irrigated trees require about
twice the concentration needed to thin
those grown under better conditions (compare results on Kitney and Clifford's

trees with those at Walters and Kazich in
Table 1.)
In our experiments Sevin has not shown
any significant ability to thin more at
higher concentrations, although the lowest
concentration used, J lb. of 50 per cent.,
appeared to give inferior results to concentrations of l i to 2i lb. (see Table 4).
Sevin was found to be particularly well
suited to thinning young trees and lightly
pruned trees on Pomme de Neige rootstock,
that is, trees with a high ratio of leaves
to fruit.
Time of Application
Experiments so far conducted (see Table
5) suggest that NAA is best applied from
seven to 14 days after full bloom and
Sevin at 15 to 20 days.
Double Spraying
Spraying twice is not attractive to the
average fruit-grower who seeks the lowest
operating costs, but it has certain advantages. The risk of over or under thinning
is minimised, for the grower is able to
assess his crop before applying the second
spray. Also, results in one of our experiments suggest a tendency for the variation
in degree of thinning between individual
trees to be less when two sprays are
applied. Variation between trees in the
experiment conducted during the 1960-61
season is shown in Table 5.
Amid-thin followed by Sevin is a suitable
combination since Amid-thin can be applied at 50 per cent, petal fall while Sevin
need not be applied until 20 days after full
bloom, leaving an interval of about 16 days
during which the first spray can take
effect and at the end of which there should
be some indication of fruit set.
Additives
Tween 20, a wetting and sticking agent,
has been used in much of our recent work
and, as in America, it has shown that it
can reduce the variation in uptake of
active ingredient due to varying weather
conditions.
It also increases the effectiveness of most
sprays, for instance NAA at 7£ parts per
million with Tween 20 gives approximately
the same degree of thinning as NAA alone
at 10 parts per million (see Table 1). In
the same way, a concentration of 50 parts
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per million of Amid-thin without an
additive is needed to give the same result
as 31 with Tween 20 (see Table 4.)
These results suggest that under our
conditions, Tween 20 increases the effectiveness of NAA and Amid-thin by about
50 per cent. When conditions are favourable for uptake, there is no difference
resulting from the addition of Tween 20
(see Reid, Table 8.)
YATES
This is the most difficult to thin of all
West Australian varieties.
Only NAA at 10 to 15 parts per million
with Tween 20 or white oil removes enough
fruit under local conditions (as shown in
Table 6). Tween 20 is slightly better than
white oil, since variation between the
degree of thinning of individual trees is
reduced when it is used (see Table 7.)
As with Granny Smiths, ease of thinning
Yates varies with the conditions under
which the trees are grown.
NAA at 10 parts per million with Tween
20 is sufficient for irrigated trees, while
15 parts per million may leave considerable hand thinning to be done if
the trees are not watered and carry a
heavy crop. (See Gibbons, Table 6.)
Double spraying may solve the problem
of thinning non-irrigated trees adequately
without excessive leaf damage, but work
on this treatment is not yet complete. The
most promising first spray for Yates is
NaDNC.
Time of application of NaDNC appears
to be critical, as shown by the trend of
counts from individual trees in an experiment conducted in the Hills (see Table 7).
Application at 80 to 90 per cent, full
blossom was ideal in this experiment.
In the experiment at Bridgetown in the
1961-62 season NaDNC gave increased
thinning when its concentration was reduced and Tween 20 added (see Franks,
Table 6A). However, this result needs
confirmation.
Time of application experiments with
NAA indicate that spraying about four
days after full bloom gives maximum
thinning of Yates, but more proof of this
is required.

A similar Granny Smith tree sprayed with Amid-thin
at 31 parts per million, with Tween 20. This treatment
gave a more even distribution of fruit

CLEOPATRA
The Cleopatra does not require severe
thinning since it does not bear biennially.
Amid-thin is the outstanding spray
material, for it gives both even distribution of fruit over the tree and, at 31 parts
per million, the moderate thinning required (see Table 8). Higher concentrations can of course be used if a particularly
heavy crop is expected.
In our experiments, Sevin has failed to
thin this variety and NAA has always left
the fruit unevenly distributed over the
bearing surface.
JONATHAN
The treatments used in our experiments
gave inadequate thinning (Table 9);
higher spray concentrations should have
been used.
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Pigmy fruit on a Delicious
tree sprayed with Amid-thin.
NAA appears to be the best
spray for this variety

NAA can give rather severe foliage
damage and Amid-thin may be the most
satisfactory material, but Sevin could be
useful where only light thinning is
required.
The experiments with Jonathans revealed that spray thinning slightly reduces
pre-harvest drop in this variety and that
with non-irrigated trees it allows an
earlier pick to relieve the trees and allow
the remaining fruit to increase in size.
GOLDEN DELICIOUS
A high proportion of fruit must be
removed from this variety in the "on year"
if regular cropping is to be achieved. Amidthin and NAA will thin sufficiently but
Sevin has been a conspicuous failure (see
Table 10.)
DELICIOUS
The Delicious is biennial bearing in
habit and NAA is probably the only suitable thinning spray.
Amid-thin tends to prevent the fall of
young fruits and these pigmy fruit as
they are called, remain on the tree until
harvest.
Sevin is not likely to give enough
thinning.

done with all varieties, particularly the
last three mentioned. Many of our findings
also need confirmation by the repetition
of trials.
On the other hand, it has been shown
that in Western Australia no one spray
will give the best results with all varieties under all conditions and that the
spray concentration required varies with
orchard
management.
For
instance,
annual crops of fruit of satisfactory size
may be grown in all circumstances with
spray thinning if concentrations are
varied a little according to seasonal conditions but are easier to achieve when
trees are watered.
Adequate pollination is also necessary in
some seasons.
Definite advantages have resulted from
the use of Tween 20 with NAA and Amidthin. Sevin has been a satisfactory thinning agent on some varieties but is too
mild where trees are resistant to spray
thinning.
The results of this research have led to
more complicated recommendations but
improved and more reliable thinning will
follow their adoption.
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APPENDIX
Detailed results of the Spray-Thinning trials.
TABLE 1.
COMPARISON O F SPRAYS APPLIED TO GRANNY SMITH VARIETY
1960-61 SEASON.
TREATMENTS
SITE

Unsprayed

NAA
NAA
ppm
10 ppm 10plus
No
additive white
oil

NAA
7ippm
plus
Tween
20

StatisNAA
AmidAmidSevin
Sevin
Sevin
tical
3 | ppm
thln
thtn
2} lb.
11 lb.
ljlb.
Signiplus
62 ppm 31 ppm 50 per 50 per 50 per ficance
Tween
plus
plus
cent, per cent, per cent, per
20
Tween 20 Tween 20 100 galls. 100 galls. 100 galls. PL.S.D.
-0-05

FRUIT PER 100 BLOSSOM CLUSTERS
KITN'EY,
Beelernp
CLIFFORD
Brookhampton
WALTERS,
Bridgetown
KAZICH,
Manjimup
WARNOCK,
Manjimnp

Old trees (not
irrigated)
Old trees (not
Irrigated)

440

341

40-6

40-2

40-9

32-8

37-6

41-1

N.9.

60-5

37-9

....

44-8

60-8

32-8

49-1

39-8

27-4

Young trees (irrigated)
Young trees (irrigated)
Young trees

47-6

15-4

6-5

40-9

8-6

290

22-3

40-2

28-9

40-8

13-1

119

23-2

131

19-8

23-9

2S-3

24-9

32-9

31-5

27-8

40-2

230

33-9

171

24-5

N.S.

AVERAGE FRUIT DIAMETER IN INCHES
2-55

2-43

KITNEY,
Beelernp

Old trees (not
Irrigated)

2-28

2-48

2-58

CLIFFORD,
Brookhampton
Off year crop

1961-62 fruit per
100, 1960-61
blossom clusters

4-2

18-4

15-4

3-5

39-6

Fruit harvested
in pounds average per tree

31-7

70-2

62-5

24-7

129-0

2-43

-

120

32-7

....

390

170-7

0098

....

23-4

54-9
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TABLE 2.
TIMES OF APPLICATION OF NAA ON GRANNY SMITH VARIETY—1960-61 SEASON.
TREATMENTS

SITE

MEASUREMENT

SCALARO, Carilla
Mature trees, some
irrigation

Fruit per 100 blossom clusters
Average fruit diameter in inches

NAA
7 | ppm
plus
Unsprayed Tween 20
4 days
after full
bloom

NAA
Ti ppm
plus
Tween 20
7 days
after full
bloom

NAA
NAA
7* ppm
3} ppm
plus
plus
Tween 20 Tween 20
4 days
14 davs
after full after full
bloom
bloom

42-0

200

18-2

12-0

2-16

2-41

2-46

2-50

28-3

NAA
3J ppm
plus
Tween 20
7 davs
after full
bloom
26-3

NAA
Statis3$ ppm
tical
plus
SignifiTween 20
cance
14 days
after full P L.S.D.
= 005
btoaa
25-0

10-6

TABLE 3.
DOUBLE SPRAYING EXPERIMENT WITH GRANNY SMITH VARIETY
1960-61 SEASON.
TREATMENTS
H

SITE

QRUlfKUJ,
Pickering
Brook.
Mature trees,
irrigated

MEASUREMENT

AmidNAA
2i Ppm 31thin
ppm
plus
Statistical
Sevin
AmidTween 20 plus
Significance
Tween
20
NAA
l i lb.
thin
followed
NaDNC
UnL.S.D.
followed
NaDNC
I
2J
ppm
50
per
31 ppm
sprayed 400 ppm bv Sf-vin
P = 0-05
cent, per plus
l j l b . by Sevin 400 ppm! plus
Tween 20
100 Tween 20
50 per "it lb.
gallons
cent, per 50 per
100 cent, per
100
gallons
gallons

Fruit per 100 blossom 57-5
clusters In year sprayed
Average fruit diameter In
2-37
inches
1961-82 fruit per 100
6-8
1960-61 blossom clusters
Variation between indivi- 45-7
dual trees In fruit per 100
to
blossom clusters
67-9
1960-61

40-0

38-4
2-67

27-6
2-77

35

560
2-50

39-2
2-55

36-6
2-58

39-8

53-2

18-2

2S-1

45-2

31-0

20-8
to

22-7
to

27-7

to
50-0

380

820

54-3

260
to
611

48-28

3009

26-41

411-34

66-73

46-80

Variation between lndlvi
dual trees In average
fruit diameter
1960-61

213

2-58

2-48

2-75

2-34
to
2-81

242

to

2-70
to
2-87

2-39

to

Variance

00131

00023

0 0042

0 0207

Variance

to

to

to

2-69

2- 78

0-0094

0 0169

10-8
013
17-2

Treatment
F. sig. diff.
from
remainder

Treatment
C. sig. diff.
from A, F, G, H,
Treatment D
from F and G
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TABLE 4.
COMPARISON O F SPRAYS APPLIED TO GRANNY SMITH VARIETY
1961-62 SEASON.
TBEATMEXTS
SITE

MEASUBEMENT
Unsprayed

LINDSAY, Greenboshes.
Old trees, irrigated
grown in sawdust
carrying moderate
crop
Do.
do.
LICCIABDELLO,
Newlands.
Old trees, irrigated

Fruit per 100 blossom clusters

730

Sevin
Sevin
Sevin
Sevin
StatisA mid- Amidlilb.
Jib.
2ilb.
31b.
tical
NAA
thin
thin
10 ppm 31 ppm 50 ppm 50 per 50 per 50 per 50 per Significent.
cent.
cent,
cent.
cance
plus
pins
no
per
per
per
L.S.D.
wetter Tween 20 additive
100 gal. 100 gat 100 gal. 100 gal. P = 0 0 5
301

Average fruit dia2-55
meter in inches
Average weight of 301fruit in lb. per tree
Fruit per 100 blos- 101-7
som clusters
Average fruit diameter in inches

NAA
10 ppm
no
additive

2-39

35-4

2-79

2-67

195-

205-

43-5

52-8

2-73

2-67

213-

81-4

2-55

2-58

40-4

2-67

44-9

2-62

286-

258-

79-1

52-3

45-0

272-

22-4

2-65

0-087

283-

N.S.
16-4

67-8

2-51

2-51

0-057

TABLE 5.
TIME OF APPLICATION EXPERIMENT WITH SEVIN ON GRANNY SMITH
VARIETY.
TBEATMENTS

SITE

MEASUBEMENT
Unsprayed

EEID, Bridgetown
Old trees, not irrigated;
hard

Fruit per 100 blossom clusters

86-8

DILLEY,
Upper
Capel.
Old trees, irrigated
Do.
do.

Fruit per 100 blossom clusters

43-0

Average fruit diameter in inches

NAA
10 ppm
no
additive

NAA
10 ppm
plus
wetter

Sevin
U lb.
50 per
cent, per
100 gaUs.
10 days
after
full
bloom

Sevin
I t lb.
50 per
cent, per
100 galls.
15 days
after
full
bloom

Sevin
11 lb.
50 per
cent, per
100 galls.
20 days
after
full
bloom

Sevin
l i lb.
50 per
cent, per
100 '--alls.
25 days
after
fan
bloom

Statistical
Significance
L.S.D.
P. = 0 0 5

45-4

60-8

55-8

54-6

58-2

11-9

300

30-5

29-6

37-2

9-8

23-0

2-39

2-62

2-88

2-52

2-36

2-55

N.S.

TABLE 6.
COMPARISON OF SPRAYS APPLIED T O YATES VARIETY—1960-61 SEASON.
TEEATMENTS

SITE

NEAVE, Canlla.
Mature trees, irrigated

DELLA FEANCA, Karragullen.
Mature trees, Irrigated
GIBBONS, Brookhampton.
Old trees, not Irrigated

MEASUBEMENT

Fruit per 100 blossom
clusters
Average fruit diameter
inches
Return crop 1961-82.
Fruit per 100 blossom clusters 1960-61
Fruit per 100 blossom
clusters
Average fruit diameter
in inches
Fruit per 100 blossom
clusters
Average fruit diameter
in inches

Unsprayed

128-5
204

Am idSevin
NAA
NAA
NAA
NAA
NAA
thin
2,1b.
15 ppm 15
ppm
10
ppm
50
per
5
ppm
93
ppm
15m™
plus
plus
plus
plus
plus cent, per
white Tween
20
100
additive
Tween
20
Tween
Tween
20
oil
gallons
20
250
2-80

26-5

57-9

2-58

2-47

72-6
2-42

66-5

2-4

16-8

16-4

150

12-0

10-4

1361

80-4

461

54-0

102-7

92-1

2-33
214-7
1-64

2-56
99-9
1-91

596

2-51
137-6
1-86

2-55
148-9
1-84

144-7

2-45

103-4

2-31

681
0112
N.S.

126-8

43-9

186-5

79-5

0-93

2-42
149-5

Statistical
Significance
L.S.D.
P = 0-05

0082
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DOUBLE SPRAYING EXPERIMENT, YATES VARIETY—1961-62 SEASON.
TREATMENTS

MEASUREMENT

SITB

TJnsprayed

FRANKS, Bridgetown.
Old trees very little
litigation

Fruit per 100 blossom '
clusters

additive

NAA
10 ppm
pins
Tween 20

NaDNC
300 ppm
followed by
NAA 5 ppm
plus
Tween 20

Statistical
Significance
L.S.D.
P = 005

40-9

16-2

12-7

14-12

NaDNC
200 ppm
plus
Tween 20

NaDNC
300 ppm

26-8

58-7

TABLE 7.
LIMITS OF VARIATION BETWEEN INDIVIDUAL YATES TREES AS RESULT OF
USING TWEEN 20 AS OPPOSED TO WHITE OIL.
TREATMENTS
MEASUREMENT

LOCATIONS

NEAVE, Carina
Do.

do.

DELLA FRANCA, Karragullen ....

NAA 15 ppm plus
Tween 20

Fruit per 100 blossom clusters—Limits of
variation between individual trees
Average fruit diameter In inches—Limits of
variation between individual trees
Fruit per 100 blossom clusters—Limits of
variation between individual trees

NAA 15 ppm plus
•White Oil

1 8 0 to 34-1

7-3 to 44-2

2-48 to 2-69

2-47 to 2-72

36-1 to 56-5

39-5 to 109-9

TABLE 7A.
EFFECT OF TIME OF APPLICATION ON THINNING WITH NaDNC.
Individual tree averages.
Fruit per 100 blossom clusters

Stage of blossoming at which
NaDNC Applied
90
80
80
75
75
65
«5

per cent, of blossom open
„
„
„
„
„
„

27-8
20-2
21-8
511
661
71-3
78-6

TABLE 8.

COMPARISON OF SPRAYS APPLIED TO CLEOPATRA VARIETY.
TREATMENTS

SITE

MEASI'REMENT

MAYOR A
Fruit per 100
BRINDLE,
blossom clustParkerville.
ers
(Old trees irrigated)
REID, Bridge- Fruit per 100
town.
blossom clust(Mature trees
ers
non-irrigated;
moderate
crop)
Do.
do. Average fruit
diameter in
inches

Unsprayed

AmidNAA
NAA
NAA
thin
7* ppm 7* ppm 3J ppm 62 ppm
plus
plus
plus
plus
wetter Tween 20 Tween 20 Tween
20

461

861

2-33

21-7

390

19-5

40-8

66-6

330

2-68

Amid- AmidSevin
Sevin
Amidthin
thin
2Jlb.
It lb.
thln
31 ppm
19 ppm 50 per 50 per
31
plus
plus cent, per cent, per
N T Tween
Tween
100
100
additive
20
20
gallon
gallon

....
597

2-50

57-7

2-49

70-5

2 44

Statistical
Significance
L.S.D.
P-005
15-8

77-3

2-42

18 5

019
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TABLE 9.
COMPARISON OF SPRAYS APPLIED TO JONATHAN VARIETY—1961-62 SEASON.
TREATMENTS
SITE

MEASUREMENT

STONEVLLLE RESEARCH
STATION.
Fairly young trees, not
irrigated
MITCHELL, Bridgetown.
Old trees, non-irrigated
Bo.
do.
do.

Fruit per 100 blossom
clusters

Do.

do.

The treatments

do.

Unsprayed
wetter

Fruit per 100 blossom
dusters
Average wieght of fruit
harvested per tree
(lb.)
Average weight of preharvest drop per
tree (lb.)

used in these experiments

NAA
10 ppm plus
wetter

NAA
Amid-thin Sevin 1$ lb.
Statistical
5 ppm pins 31 ppm pins 1 50 per cent. Significance
Tween 20
Tween 20 1 per 100 gal.
L.S.D.
P = 0-05

51 1

32-7

57-8
135*
9-6

41-0

511

N.S.

12-37

40-6

48-5

162-2

160-8

N.S.

8-9

10-8

N.S.

(Table 9) gave inadequate
should have been used.

thinning

Higher spray

concentrations

TABLE 10.
COMPARISON OF SPRAYS APPLIED TO GOLDEN DELICIOUS VARIETY—
1961-62 SEASON
TREATMENTS
SITE

MEASUREMENT
Unsprayed

TATE, Bridgetown.
Fruit per 100 blossom
Fairly young trees receivclusters
ing some water ; carry- 1
ing moderate crop
Do.
do.
do.
Average fruit diameter
in inches

NAA
Amid-thin
10 ppm plus ! 31 ppm plus
wetter
1 Tween 20

95-2

34-8

218

2-56

54-9

2-41

Amid-thin
50 ppm No
additive

Sevln IJ lb.
50 per cent.
Per 100 gal.

SUttatical
Significance
p ^ 8 ^

56-2

71-6

21-88

2-32

2-31

0 085

FOR your NEW complete . . .

Cuclone
Get in touch with

Fencing Service

DALGETY-N.Z.L.
CYCLONE DISTRIBUTORS
598
Journal of Agriculture Vol 3 No 8, 1962

THE S E N S A T I O N A L N E W CYCLONE

COMPLETE FENCING SERVICE
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